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SUPPLEMENTAL GROUNDWATER INVESTIGATION:
THIRD ROUND OF GROUNDWATER SAMPLING

NL/TARACORP SUPERFUND SITE PREDESIGN FIELD INVESTIGATION

1.0
INTRODUCTION

The Supplemental Groundwater Investigation for the NL/Taracorp Superfund Site (NL Site),
in Madison County, Illinois, was conducted as part of Work Order No. 0021 of Woodward-
Clyde Consultants (WCC) indefinite delivery contract with the United States Army Corps
of Engineers, Omaha District (USAGE) (Contract No. DACW45-90-D-0008).

The objective of the third round of groundwater sampling was to provide additional
information on groundwater quality for the NL Site. The groundwater investigation
consisted of conducting a third groundwater sampling event to attempt to confirm the results
of the first two sampling events conducted as part of the Pre-design Field Investigation
(PDFI). The groundwater samples were only analyzed for the Target Analyte List metals.
The analytical results and field observations for this sampling event are included in this
report.
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2.0
FIELD ACTIVITIES

2.1 SAMPLING PROCEDURES

The third round of groundwater sampling was conducted by WCC personnel on March 4
through 8, 1993. Twelve of the 18 monitoring wells were purged and sampled. At the
request of the USEPA, a change was made in the sampling procedure. To conform to recent
United States Environmental Protection Agency (USEPA) recommendations concerning
groundwater sampling for metals (Puls and Barcelona, 1989; see Appendix A), purging and
sampling were accomplished using a submersible pump instead of a bailer. The new
procedure was followed on all but two of the wells that were sampled. On two wells,
purging and sampling were completed using a bailer. The pump could not be lowered into
well MW-107S due to a damaged well casing. Well MW-107D contained very turbid water
that could have damaged the pump.

Eight of the wells which were sampled were constructed of two-inch I.D. PVC screens and
risers, and were generally 25 to 35 feet in depth. Four of the wells that were sampled were
constructed of two-inch I.D. stainless steel screens and risers. These wells were
approximately 70 feet deep and were installed by WCC as part of the PDFI. Four wells
could not be sampled: MW-102, MW-105S, MW-106S, and MW-108S were dry with
screen settings of 20 to 25 feet. Two of the existing wells, MW-103S and MW-105D, were
bent and damaged, and could not be sampled. A well information summary for the third
sampling event is included in Table 1.

Prior to initiating any intrusive activities at a well site, the sampling team would don a
polycoated Tyvek, latex undergloves, and neoprene outergloves. The well cover was
unlocked or the flush-mount cover removed. The sampling team measured the water level
and total depth of the well by using an electronic water level indicator. The indicator was
decontaminated with deionized water as it was removed from the well casing. Conductivity
and Ph meters were calibrated with prepared standards. Both PVC and stainless steel bailers
were decontaminated prior to use. The decontamination procedure consisted of a wash in
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Alconox soap, a tap water rinse, an alcohol rinse and a final deionized water rinse. The
submersible pump was also decontaminated before and after each use. The pump was placed
in buckets containing AJconox soap, a tap water rinse, an alcohol rinse and a final deionized
water rinse. Each of the decontamination solutions was run through the pump and all of the
Tygon tubing prior to use at the next well. The exterior of the pump, Tygon tubing, and
pump cable were then decontaminated with Alconox soap, a tap water rinse, an alcohol rinse
and a final deionized water rinse.

Due to a damaged well casing, well MW-107S could not be purged or sampled using the
submersible pump. Instead, a one inch diameter stainless steel bailer was used to purge and (
sample the well. A new length of clean nylon rope was attached to the bailer. Due to slow
recharge, five well volumes could not be removed. The well was purged dry, with
approximately 1.5 gallons of water removed. The purge water was placed in a 100 gallon
wastewater tank to be disposed of on the Taracorp pile. After purging, the well was allowed
to recover prior to sampling. Samples were collected using a one in. diameter stainless steel
bailer. The appropriate sample jars were filled for metals analysis. The bailer was
decontaminated in accordance with CDAP SOP No. 6. The used rope and used PPE
equipment were put into plastic trash bags for proper disposal. The protective well cover
was closed and locked.

Well MW-107D could not be purged or sampled with the submersible pump due to excessive
turbidity. Instead, a two in. diameter PVC bailer was used to purge the well. A new length
of clean nylon rope was attached to the PVC bailer. Due to slow recharge, five well
volumes could not be removed. The well was purged dry, with approximately 12 gallons
of water removed. The purge water was placed in a 100 gallon wastewater tank to be
disposed of on the Taracorp pile. After purging, the well was allowed to recover prior to
sampling. Samples were collected using a two in. diameter stainless steel bailer. The
appropriate sample jars were filled for metals analysis. The bailers were decontaminated in
accordance with CDAP SOP No. 6. The used rope and used PPE equipment were put into
plastic trash bags for proper disposal. The protective well cover was closed and locked.

For the remaining eleven wells that were sampled, a submersible pump was used instead of
a bailer to purge the five well volumes. An electric generator was set up downwind from
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the well. A new length of nylon rope and Tygon tubing was attached to the pump assembly.
This assembly was then lowered into the well after being connected to the pump power
convener and generator. .After the removal of the five well volumes, the pumping rate was
reduced to approximately 500 ml/minute and the appropriate sample containers were filled.
(The slowest the submersible pump could deliver a steady stream of water to the surface was
500 ml'minute.) After the sampling was completed, the Tygon tubing, pump, and pump
cable were removed from the well and decontaminated in accordance with CDAP SOP No
6.

If required, bottles for QA/QC were also filled. A separate jar was filled to measure field
parameters (pH. conductivity, temperature, and water clarity). The sample jars were
decontaminated, dried, and labeled as specified in CDAP SOP No. 3. Samples were then
packed in iced coolers to be maintained at a temperature of 4 °C. Field sampling sheets
were completed for each sample. Information on sampling sheets included the time of
sampling, sampling team members initials, and required analysis.

At the end of each day of sampling, chain-of-custody forms were completed and the sample
jars packed in iced coolers for shipment to Ortek Laboratories, in Green Bay, Wisconsin via
Federal Express priority overnight'delivery. QA samples collected each day were packed
in iced coolers and shipped to the USACE-MRD, via Federal Express priority overnight
delivery.

2.2 LABORATORY METHODOLOGY AND QUALITY CONTROL

Groundwater samples collected from the NL Site were analyzed for the Target Analyte List
(TAL) Metals. Samples were analyzed in accordance with the CDAP and EPA SW-846
procedures and protocols. Groundwater and QC sample analyses were conducted by Ortek
Environmental Laboratories (Ortek) in Green Bay, Wisconsin, in accordance with the
appropriate SOP's and the Ortek QAPP. QA sample analyses were conducted at the
USACE-MRD Laboratory.
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The quality control level of effort for the groundwater investigation consisted of collecting
and submitting to Ortek these samples:

• 2 Field duplicates
• 1 MS/MSD
• 1 Equipment rinsate blank

The quality assurance level of effort for the groundwater investigation consisted of collecting
and submitting to USAGE these samples:

• 2 Field duplicates
• 1 MS/MSD
• 1 Equipment rinsate blank

The quality control and quality assurance levels of effort are summarized in Table 2.

The analytical method specific Data Quality Objectives (DQO's) for groundwater samples
collected from the ML Site included precision, accuracy, and sensitivity criteria. The QA
objective was to achieve the QC acceptance criteria required by the analytical protocols in
SW-846. The initial validation of laboratory data was performed by Ortek. WCC conducted
an independent validation of the laboratory data packages. A summary of data validation
results is presented with the attached analytical data (Appendix B).

Analytical data that was generated which fell within acceptable control limits were judged
to be in control. Data generated which fell outside control limits are considered suspect and
are reported with qualifiers. Data for all samples appears usable with no qualification
necessary.

Two samples, MW-108D and MW-108D Duplicate, are reported with a higher detection
limit for selenium due to matrix interference. These samples required a 5X dilution for
sample analysis. Data quality was not affected.
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Corrective action was applied when any measurement system failed to follow the laboratory
QAPP or CDAP Data Quality Objectives. The laboratory QA Supervisor reviewed the data
generated to verify that all quality control samples were within the established control limits.
Data generated with laboratory control samples that did not fall within control limits were
considered suspect, and the sample analysis w'as repeated or samples results were reponed
wi th qualifiers if reanalysis was not possible.

89MC114V Page 6 Apnl 13. 1993
Supplement CrauHtwticT Invemjiuoo



Woodward-Clyde
Consultants

3.0
FIELD OBSERVATIONS

The water in the monitoring wells that were sampled was generally clear. Two exceptions
were wells MW-101 and MW-107D. In well MW-101, the water was reddish-brown and
slightly cloudy. In well MW-107D, the water was light-gray, cloudy, and silty.

Due to field parameter measurements that were inconsistent with field measurements from
the first two sampling rounds, an additional set of samples for field parameters only was
collected on April 2 through 7, 1993. The initial set of pH measurements for the _
NL/Taracorp wells ranged from 6.65 to 8.14. The additional set of pH measurements
ranged from 6.55 to 7.46. The initial set of groundwater temperatures ranged from 4 to
14 °C. The additional set of groundwater temperatures ranged from 13.0 to 17.7°C.
Conductivities measured on the initial set of samples generally ranged from 980 to 1450
umhos/cm. except for MW-104 and MW-108D. MW-104 had a significantly lower
conductivity of 410 umhos/cm, while MW-108D had a high conductivity of 2600 umhos/cm.
Conductivities measured on the additional set of samples ranged from 250 to 2100
umhos/cm. The additional set of water quality parameters was very similar to the
parameters measured during previous sampling events. A summary of water quality
parameters measured during sampling is provided in Table 3.
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4.0
ANALYTICAL RESULTS

4.1 METALS

Groundwater samples were analyzed for 13 metals of concern which included lead, arsenic,
cadmium, and chromium. Results of metals analyses are included in Table 4; the laboratory
data are included in the Appendix. All metals except for silver and mercury were detected
at concentration levels above reporting limits in at least one sample collected from the
monitoring wells (Table 4).

Samples from four monitoring wells had lead concentrations greater than the maximum
contaminant level (MCL) of 0.015 mg/l promulgated under the Safe Drinking Water Act and
which became effective December 1, 1992. These four wells were MW-101 (0.027 mg/l).
MW-104-92 (0.043 mg/l), MW-107S (0.087 mg/l), and MW-107D (0.067 mg/l).
Monitoring wells located upgradient of the Taracorp pile, MW-110 and MW-111-92, had
lead concentrations below the detection limit (<0.002 mg/l). The groundwater samples
from MW-107S and MW-107D had the highest lead concentration at 0.087 mg/l and 0.067
mg/l. respectively. Both wells are located west of the Taracorp pile (Figure 4, PDFI).

One monitoring well had an arsenic concentration greater than the MCL of 0.05 mg/l. The
sample from MW-101, located near the northwest comer of the Taracorp pile (Figure 4,
PDFD, had an arsenic concentration level at 0.46 mg/l.

Cadmium and chromium were detected at concentrations above their respective MCLs for
four monitoring wells. The groundwater sample from MW-108D had a cadmium
concentration of 1.9 mg/l, which is above the MCL of 0.05 mg/l. Chromium concentrations
in groundwater samples from MW-101 (0.077 mg/l), MW-107S (0.061 mg/l), and MW-
107D (0.078 mg/l) were also above the MCL of 0.05 mg/l. The highest chromium
concentration was 0.078 mg/l in MW-107D.
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Copper was detected in three wells: MW-101 (0.039 mg/1). MW-107S (0.066 mg/l). and
MW-107D (0.027 mg/1). Nickel was detected in four wells: MW-101 (0.077 mg/l), MW-
107S (0.092 mg/1), MW-107D (0.045 mg/l), and MW-108D (0.17 mg/1). Zinc was detected
in four wells also: MW-101 f O . l l mg/l). MW-107S (0.18 mg/l), MW-107D (0.091 mg/ l ) .
and MW-108D (7.6 mg/l). Groundwater samples from the four wells had metal
concentration ranges of:

• Copper - 0.027 mg/l (MW-107D) to 0.066 mg/l (MW-107S)
• Nickel - 0.045 mg/l (MW-107D) to 0.17 mg/l (MW-108D)
• Zinc - 0.091 mg/l (MW-107D) to 7.6 mg/l (MW-108D)

Quality control samples consisting of Field duplicates were taken from MW-10813 and MW-
111-92. Constituent metal concentration levels for both duplicate samples were
representative of the respective groundwater sample (Table 4). Rinsate samples, (MW-112
and MW-114) had metal concentrations that were below the reporting limits, except for zinc
which was detected in the rinsate sample MW-114 at 0.055 mg/l. The source of zinc
detected in rinsate sample MW-114 is unknown. Since no other metals constituents were
detected in the sample it appears unlikely that it was due to field contamination. Based on
data validation completed by WCC, there does not appear to be any evidence of laboratory
contamination.
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TABLE 1
WELL IN FORMATION

GroundwaterSampling Event March. 1993
NL/TaracorpSuperfundSite

WELL*

tot
102
103
103-91
104
104-92
105S
10SD
106S
106D
107S
1070
108S
1080
109
109-92
110
111-92

MEASURED
TO

(FEET!

270
1659

BENT RISER
7252
2868
6835
288

BENT RISER
2347
3735
2435
376
232

3315
327

6998
3382
677

DIAM

(IN)

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

SCREEN
INTERVAL

(FEET)

15-25
15-25
15-25

5871-6871
17-27

5812-6812
21-26

303-353
1579-2079
2991-3491
1746-22.46
3044-3544

154-20.4
2726-3226

29-34
5926-6926

30-35
5764-6764

SCREEN
MATERIAL

PVC
PVC
PVC
SS

PVC
SS

PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
SS

PVC
SS

RISER
ELEV
(MSL)

421 45
41658
41717
41689
42225
41825
42866
42874
423.71
42379
42078
42165
42171
42271
41664
41571
41849
41940

WATER
LEVEL
(FEED

1900
1660

DRY
1630
2157
1775
2800
2811
2308
2310
1731
21 12
21 35
2250
1520
1602
1930
1960

WATER
ELEVATION

(FEET)

40245
39998

40059
40068
40050
40066
40063
40063
40069
40347
40053
40036
40021
40144
39969
39919
39980

WELL
VOLUME
(GALS)

098
1 37

876
089
826

219

194
077
227
Oi l
204
323
8 73
256
788

PURGE
VOLUME
(GALS)

490
685

4382
443

41 31

971
383

11 33
053

1020
16 16
4365
1281
3940

TO = Total Depth
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TABLE 2
GROUNDWATER SAMPLING SUMMARY

Groundwater Sampling Event March. 1993
NL/Taracorp Superf und Site

WELL
NUMBER

101
103-91

104
104-92

1060
107S
107D
1080
109

109-92
110

1 1 1 -92
112
113
114
115

Total
Frequency (%)

FIELD
SAMPLES

1
1
1
1
1
1
1
1
1
1
1
1

12

QUALITY ASSURANCE
FIELD

DUPLICATE

1

1

2
17

MS/MSO

1/1

1/1
8/8

RINSATE
BLANKS

1

1
8

QUALITY CONTROL
FIELD

DUPLICATE

1

1

2
17

MS/MSD

1 / 1

1/1
8/8

RINSATE
BLANKS

1

1
8

Sampling included metals only.
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TABLE 3
WATER QUALITY PARAMETERS

GroundwalerSampling Event March, 1993
NL/TaracorpSuperfund Site

WELL
ID

MW-101
MW- 103-91
MW-104
MW- 104-92
MW-106-D
MW-107-S
MW-107-D
MW-108-D
MW-109
MW- 109-92
MW-110
MW- 111-92

WATER
LEVEL

(ft)
March 4-8

1993
19.0
16.3
21.6
17.8
23.1
17.3
21.1
22.5
15.2
16.0
19.3
19.6

April 1-7
1993

18.9
15.6
20.9
17.0
22.4
17.0
20.4
20.6
14.5
15.3
18.2
18.6

pll

March 4-8
1993

7.90
6.88
6.65
7.17
6.81
7.15
8.14
6.72
6.95
7.04
7.89
8.00

April 1-7
1993

7.08
6.88
6.55
7.15
7.41
7.46
7.34
6.86
6.78
7.16
7.07
7.26

CONDUCTIVITY
(/ihos/cm)

Ma rch 4 -8
1993

1450
1210
410
980

1270
1160
1360
2600
1120
1200
1290
1250

April 1-7
1993

1344
900
250
800
750

1012
910

2100
750
900
900
950

TEM
(°C)

March 4- 8
1993

10.9
13.9
KM
13.4
4.3
3.1
K.6

10.4
4.6
9.4

1 1 4
13.9

April I -
1993

(6.3
14.5
17.0
15.5
14.11
15.9
16.5
17.7
15.0
135
13.0
15.5

NOTE 1: Water pitrameters taken in March were analyzed with a Horiba Water Parameter
meter. Parameters taken in April were analyzed with a SCT Conductivity meter
and a Orion 230A pH-Temperature meter. April 7th data was analyzed with a
Corning Checkmate meter.

NOTE 2: Wells MW-102, MW-103, MW-105-S, MW-I06-S, and MW-108-S did not contain
enough water to sample and are not included in this table. ,
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Table 4
Metals Results of Groundwater Sampling Events

NL/Taracorp Superfund Site

Parameter

Mercuy
Sft/er
Arsenic
Cadmium
Chromium
Lead
Antimony
Selenium
ThaMum
BeiyWuin
Copper
Nickel
Zinc

Unit

MGA.
MG*_
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA

MW-IOt
FIRST
EVENT

00002
<0.0004

42
00039
0034
013

0014
<0003
<o.ooa

00026
006
013
035

SECOND
EVENT

<o.ooo2
<0.00»

0.77
00053

o.oi a u
0023

<0 01 1
<0.003
<0.002

<OOOO6
0017
0027
0098

THIRD
EVENT

<00002
<O.OOB

0.46
<0.006

0.077
0027

<0.060
<O.O03
<O.OO2

00006
0039
0077
Oil

MW 103 91
F«ST
EVENT

00002
<00004
<0.003

00017
<0.002

00027
<0.002
<0.003
<0.002
<0.0006
<0014
<0.023

0036

SECOND
EVENT

<O.OO02
<OO09
<0.003
<0006

0029U
00038
0014

<0003
<0002

<OOOO6
<0014
<OO23

0 074 J

THIRD
EVENT

<OOOO2
<0009
<0.003
<0006
<0013
<OO02
<OO6O
<OOO3
<0002
<00006
<00!4
<0023
<o.oao

FIRST
EVENT

00003
<OOO04

0086
00027
0047
047

0023
<0003
<oooa

00019
0064
0 12
024

MW 104
SECOND
EVENT

00005
<OOO9

0087
<OOO6

0 098 J
042

0013
<0003
<0002

000322
0097

0 19
O 38 J

THIRD
EVENT

<00002
<OO09

00046
<O OO6
<OOI3

0013
<006O
<0003
<0002

<OOOO6
<OOI4
<OO23
<O02O

U - The compound was analyzed for bU MBS not deleded.
The associated numerical value Is aft touted to containlrullon
and Is cansMered to be (he sample quMtlalton NrnN.

J - The associated numerical value Is an esUmaled quantity
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Table 4
Metals Results of Groundwater Sampling Events

NL/Taracorp Superfund Site

Parameter

Mercury
Silver
Arsenic
Cadmium
Chromium
Lead
Antimony
Selenium
ThaNum
Bay Hum
Copper
Nickel
Zinc

Unt

MGA.
MGA.
MGUL
MGUL
MQA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.

MW-104-92
FRST
EVENT

<00002
<0.0004

00088
00033
0.002
044

0007
<OOO3
<0.002

<00006
<O.OI4
<0023

0082

SECOND
EVENT

•CO.OOO2
<0.00»

00032
<O006

0034 J
027
001

<0003
<0.002
<0.0006
<0.014
<0023

O.OM J

THIRD
EVENT

<O.OOO2
<0009
<0003
<OO06
<0013

0043
<006O
<OOOO
<OOO2

<O.OOO6
<O.014
<OO23
<O.O20

MW-106D
FRST
EVENT

<0.0002
<0.0004

0013
00005

<O.OO2
0019
0.003

00077
<0.002

<00006
<0.014
<O.O23
<0.020

SECOND
EVENT

<OOOO2
<O.OO9

00032
<OO06

0.01 6 U
0019

<O.O1 1
001

<O.OO2
<00006
<0.014

0026
0067

THIRD
EVENT

<OOOO2
<OO09
<OOO3
<oooe
<O.O13
<0002
<006O

00098
<0002

<00006
<OOI4
<0023
<002O

MW 107S
FIRST
EVENT

<00002
<OOO04

0044
00032
0042
014

0008
<0003
<0002

0002
0064
Oil
025

SECOND
EVENT

00006
<OOO9

01
001

0 36 J
052

<0.01I
<0003
<0002

00079
03

043
086

THIRD
EVENT

<00002
<0009

0026
<0006

0061
0087

<0060
<0003
<O.OO2

00019
0066
009?
0 IB

U - The compound was analyzed la but was not detected.
The associated numet leal value Is alt touted lo contamkiaUon
and Is considered lo be the sample ojuantkatton Hmi.

J - The associated numerical value b an estimated quanlty.
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Table 4
Metals Results of Groundwater Sampling Events

NL/Taracorp Superfund Site

Paiamela

Mercury
Sfeer
Arsenic
Cadmium
Chromium
Lead
Antimony
Selenium
ThaMum
Bay Mum
Copper
Nfckel
Zkic

Un*

MQA.
MGA.
MGA.
MGA.
MS/I.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.

MW-107D
F«ST
EVENT

<o.oooe
<0.0004

0065
00018
0044
Oil

0005
<0003
<0.002

00016
0052
0054
022

SECOND
EVENT

00002
<0.00»

0.04
<0.006

O.067 J
012

<0.011
<0003
•cO.002

00017
0054
0057
0.25

THIRD
EVENT

<OOOO2
<O.OO9

0.024
<0.006

0.078
0.067

0.080
<O.OO3
<O.<Xtt

00006
0.027
0.045
0.091

MW-106D
FWST
EVENT

<O.OOO2
<O.OOO4
<OOO3

85
0006
0023

<o.ooa
<0.003

0.046
<O.0006
<0.014

046
28

SECOND
EVENT

00002
<0.009

0018
96

0.073 J
014

0022
<0003

0046
000202

0045
063

34

THIRD
EVENT

<OOO02
<0009
<0.003

1 9
0022

00043
<OO6O
<0016

0028
<OOO06
<O.OI4

017
76

QC
FIRST
EVENT

<O.OOO2
<00004
<OO03

90
0006
0026

<OO02
<0003

0048
00007

<O.OI4
047

28

MW 100D
RELD DUPLIC

SECOND
EVENT

00002
<OOO9

0023
92

0 084 J
0 15

<OO1I
<OOO3

0051
000188

0044
064

34

ATE
THIRD
EVENT

<0.0002
<0009
<0003

1 9
0029

00038
<0060
<OOI6

0029
<OO006
<OOI4

0 18
7 7

U - The compound was analyzed for but was not detected.
The associated numei teal value b atlrlxJed lo conlamlnallon
and Is considered lo be the sample quwMadon Nrrtt

J - The associated numei leal value Is an esHmated quantity.
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Table 4
Metais Results of Groundwater Sampling Events

NL/Taracorp Superfund Site

Paramelet

Mercury
S*v«
Aisentc
Cadmium
CtYOfrtum
Lead
AnVmony
Selenlun
TnaMurr.
Bay Mum
Coppa
Nickel
Zinc

um
MQA.
MGA.
MGA.
MGUL
MQA.
M&L
MGA.
MGA.
MG/L
MGA.
MG/L
MGA.
MGA.

MW-109
FIRST
EVENT

<o.ooo2
<0.0004
<OOML

00028
<0002

00046
<OOO2
<OOO3
<o.ooa
<0.0006
<O.OI4
<0023

0.057

SECOND
EVENT

<O0002
<0.00»
<O.OO3
<0006
<0.01J

0019
<0 01 1
<0 OO3
<OOO2
<0.0006
<0 014
<O.O23

O.O77 J

THIRD
EVENT

<O.OOO2
<0009
<OOO»
<O.OO6
<0013
<OO02
<0.060
<0003
<0.002

<0.0006
<O.OI4
<0023
<ooao

MW-109-92
FIRST
EVENT

<00002
<0.0004
<OO03

00018
0003
0018

<O.OO2
<0.003
<0.002
<0.0006
<OOI4
<OO23

OOS1

SECOND
EVENT

<O.OOO2
<O.OO9
<OOO3
<0006

0.021 U
00038

<0 01 1
<OOO3
<0002

<OOOO6
<OO14
<0.023

0.067 J

THIRD
EVENT

<O.OOO2
<OOO9
<0.003
<0006
<0013
<O.OO2
<0060
<OO03
<0002

<O.OOO6
<O.014
<O.O23
<OO20

MN 110
FIRST
EVENT

<O.OOO2
<00004
<OOO3

00013
<0.002

00042
<0002
<0003
<0002
<00006
<0.014
<OO23

0043

SECOND
EVENT

<ooooa
<000»
<OOO3
<OOO6
<0013

0017
<0 01 1
<0003
<0.002

<OOO06
<O.014

0033
0078

THIRD
EVENT

<0,OOO2
<OOO9
<OO03
<OOO6
<0013
<OOO2
<006O
<0003
<&OO2
<00006
<0014
<0.023
<0020

U - The compound was analyzed la but MBS not detected.
The associated numeiical value Is alfeibuted to contamination
and Is comldeied to be the sample quanlllallan Imi.

J - The associated numerical value Is an estimated quantty

Met)lb3D Wk3 Page 4



Table 4
Metals Results of Groundwater Sampling Events

NU/Taracorp Stiperfund Site

Parameter

Mercuy
S*«
Aisenlc
Cadmium
Chromium
Lead
Aitlrnony
Selenium
ThaHum
Bay Mum
Coppa
Nickel
Zinc

UH

MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.

MW-t 11-92
FIRST
EVENT

<0.0002
•cO.0004

00046
•COOOO3
<o.ooe

0003
<o.ooe
<0003
<OOO2

<00006
<0014
<0023

0043

SECOND
EVENT

•C0.0002
<0009

0.0037
<O.OO6

0.004 U
0009

<0.01 1
<O.OO3
<0.002
<00006
<0014
<OO23

0073

THIRD
EVENT

<O.OOO2
<0009
<0.003
<0.006
<O.O13
<o.ooe
<O06O
<0.003
<o.ooe

<OOO06
<OO14
<0.023
<oceo

MW 111 92
QC HELD DUPLICATE

FIRST
EVENT

<0.0002
<0.0004

0004
00004

<0.002
00094

<0.002
<O.OO3
<0002
<0.0006
<OOI4
<0023

0059

SECOND
EVENT

<OOO02
<0009
<OOO3
<OO06

0.027 U
00072

<O.01 1
<0003
<O.OO2

<00006
<O.OI4
<0.023

0068

THIRD
EVENT

<00002
<OOO9
<o.ooa
<OOO6
<0.013
<0002
<006O
<0003
<0.002

<OOOO6
<0.014
<0033
<O.O20

MN 1 12
QC RINSATE BLAM<

FIRST
EVE^fT

<00002
<00004

00032
<OOOO3
<0002
<0002
<0002
<0003
<0002
<00006
<OOI4
<0023
<002O

SECOND
EVENT

<OOOO2
<OOO9
<OOO3
<OO06
<0013
<OOO2
<OOII
<0003
<0002

<00006
<OOI4
<OO23
<OO2O

THIRD
EVENT

<OOO02
<OOO9
<OOO3
<OOO6
<0013
<OOO2
<0060
<OOO3
<0002

<00006
<OOI4
^OO23
<O02O

U - The compound was analyzed fa but was not defected.
Tlie associated numerical value Is at*touted to contamination
and Is considered lo be the sample quartlaUon Nmt.

J - Tlte associated numerical value Is an estimated OjuanMy.
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Table 4
Metals Results of Groundwater Sampling Events

NL/Taracorp Supertund Site

Parameter

Mercury
dkMVwWvl

Arsenic
Cadmium
Chromium
Lead
Antimony
Selenium
TnaMum
BeryHurn
Copper
Nfcfcel
Zinc

um
MGUL
MGUL
MGUL
MGUL
MGUL
MGA.
MQA.
MGUL
MGUL
MGUL
MGUL
MGUL
MGUL

MW-114
QC WNSATE BLAhK
F«ST
EVENT

00003
<00004
<0.003

<00003
<0002
<oooe
<oooe
<0003
<0.002
<00006
<0014
<0023
<0.020

SECOND
EVENT

<o.oooa
<0.00»
<0.003
<O.OM
<0.013
<oooa
<oon
<0003
<o.ooa
<00006
<O.O14
<O.023

0.055

U - The compound was analyzed lor but was not detected.
The associated numerical value Is aft touted to contamination
and to considered to be the sample quarMatton Mml.

J - The associated numerical value to an estimated quantity.

Wk3 PageS



APPENDIX A

GROUND WATER SAMPLING FOR
METALS ANALYSES

R. W. PULS AND M. J. BARCELONA



4>EPA Superfund
Ground Water Issue
Ground Water Sampling for Metals Analyses

Robert w. Puls and Michael J. Barcelona

The Regional Suoerfund Ground Water Forum « a group o(
ground-water soenosts. representing EPA's Regional Supertund
Offices, organized to excnange up-to-date information related
to ground-water remediation at Supertund SAM.

Filtration of ground-water sampws for metals anafysa • an
issue oemified Oy tne Forum as a concern of Superfund
decision-makers. Inconsistency in EPA Superfund Cleanup
practices occurs wnere one EPA Region implements a remedial
action cased on unfilered ground-water samples. wriUe anotner
Region may consider a similar site to oe dean based on fitered
ground-water samples. RSKEflL-Ada and EMSL-LM Vega*
have convened a tecnnical ccmminee of experts in the ant* of
ground-waw geocnemjsvy, ncnjanc enemnry.
ano ground-water sampling tecnnoiogy to examine mil issue
and provoe tecnncai guidance oaaed on current soemrtlc
information.

Memoers of the committee were Robert W. Putt. Ben 6.
Biedsoe and Don A. Dam of RSKERL Mfcnsei J. Barcelona,
Illmoe Slate Water Survey; Ftultp M. Qschwend. Musicnusettt
institute of Tecnnoiogy; Terry F. Reee, USGS-Oenver Jonn W.
Hess. Desert Research institute (EMSL-W); and NicnoiOW T.
Loux, ERL-Atnens.

This document was wrmen Oy Robert W. Puts and Michael J.
Barcelona ano edited oy all memeers of tne commmee.

For further information contaa Robert Putt. RSKERL-Ada. FTS
743-2262 Ben Biedaoe. RSKERL-Ada. FTS 743-2324; Jane
Oenne. EMSL-LV. FTS Si»-2«S5.

reproductte in providing informauon on metals mobility in
ground-water systems, nor was it appropriate for determination
of trury "dissolved" constituents m ground water. A aujf
sarnpsng approeen was recommended, wnn collection ot ootfl
filtered and unfllertd sample*, if me pefOdee ottne samonng
e 0 detsvTTTO poeatte moble contaminant species, vie unffeewc
=*mpies should be given pnomy. This means that aooed
emphasis >s paced on appropriate wen construction memoes.
matenaisandground-water sampling procedures. Poraeeurve

\ o» «ny -dtteo^ed" speoe* oon

The findings and f
uae of a 0.45 rrucron*

i afffe'cemminee were that
not uaefot. appropnav or

r-nomrjeJ pore stze smajtor than 0.45 rrtcrens was
II was lunner concluded that filtration could not

compensate for madequaie consvucoon or sampling procedures.

Background/Support Information
Filtration of ground-water samples for metal analyses will not
provoe accurate information concerning tne mobility of metal
contaminants. Thtt tt because some mobile species are iikeiy
to be removed by filtration before cftemcal analysis. Meui
contaminants may move tnrougn fractured and porous media
not onry as dissolved species, but aiso as precipitated phases
pciymenc soeoes or adsorbed to inorganic or organic pane*
oJ collotiaJ dimensions. Colloids are generally considered a»
partidM with diameters lees than 10 mcrons (Stumm and
Morgan. 1981). Numerous investigators nave suggested me
faomated transport of contaminants in association with mooiie
couotdai panioes. Kimetat. (I9t4) suggested that sorption to
ground- water colloidal mate nal caused tne mobilization of s o me
nfljonuciioes m Gofleben ground waters. Saneiu et at. ('984'.
studied amencnjm percolation in giauconrtc sand columns ana
attrfeuted tne unretained fractions to nrtg rating coiioaai soecies

• Micron • urn • 10"* meter

Superfund Technology Support Centers for Ground Water
Robert S. Kerr Environmental

Research Laboratory
Ada, OK

Environmental Monitonng
Systems Laboratory

Las Vegas, NV
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Studies oy Vac at ai. M971) ano C'Meiia :1980) mecate mat
conoioai aanices m :ne range 0 ' :s '.3 micron may oe most
moone <n a sanoy, porous medium. Kcvanya et ai. (1972)
conoudeo mat oancies m :re range 0.: :o 0.5 mm were most
moDne in sou column studies. As mucn as 2CO OOP coooer, lead
and cadmium was founo associated witn conoidai material in
size range 0.015-0.450 mm oy TilieKeratne et ai. (1986). Rapid
transpon of plutonium (Pu) m core coiumn studies oy Champ et
al. (1982) was attributed to colloidal transport, witn 48% of tne
Pu associated wrth conoids m the size range 0.003*0.050 mm
ana 23% in the range 0.050-0.450 mm. Reynolds (1985) using
caroozyiated polystyrene oeads ranging from 0.10 to 0.91 mm
in size, recovered 45% of tne 0.91 mm size oeaos. and greater
tnan 70% of O.iO and 0.28 mm size oeaos m laboratory sand
column effluents.

Lake and estuanne studies Oy Baker et ai. H 986) and Means
and Wijayaratne (1982) demonstrated tne importance of natural
colloidal material in tne transport of nyoroonooe contaminants.
Caner and Suffet (1982) found mat a significant fraction of
"dis4orved"DOT in surface waters was oouncto colloidal hume
matenai. TaKayanagi and Wong (i 984) found over 70% of me)
total inorganic colloidal panicles.

Analytical metnods used to determine "dissolved" metal
concentrations nave historically used 0.45 mcron filters to
separate dissolved and paniculate phases. If tne purpose of
sucn determinations * an evaluation of "mooiie" species m
solution, sqnrficant unoerestimations of moeiiKy may result
due to coiioidai associations. On tne other nano, rf the purpose
of sucn filtration is to determine truly disserved aqueous speoes.
the passage of cottortal matenai less than 0.45 microns M size
may result in me overestimate of dissolved concentrations
(Bergsetn. 1983: Klm et ai. 1984; Wagemann and Brunsxtll.
1975). Kennedy et ai (1974) found errors of an order of
megnfijde or more f, me dete/mnaoon of dveoA^o oofttentraoons
of aiumnum. iron, manganese and titanium using 0.45 micron
nftmon. Sources of error were attributed to filter passage of
fine-grained ciay partidse. Additionally, filtration of anoie
grouno-water samptes is very difficult without iron ozidaiion and
conoid formation, causing a removal of previously dissolved
species to oe tmerea Filter loading ana ooggmg of pores with
fine panc.es may aiso occur, reducing tne nominal size
(Oanieisson. 1981). Filtration snouid oe viewed as only one
aooroacn for determining the "true" solution geochemistry of
grouna water, and others snouid be applied whenever possible.

Purpose) of Sampling

2)

3)

(4)

Mobi;e =

» "~c: & Sc-ec es

* D s s c v e c - 5.so«-cec

Moiec-.a: Ae'S" 2r;a- c Cc-;ejes

Susoenoeo - Aoscoec - =-8c •= :a:ec .
Poiymenc » rug- Me ec. a- Ae ;- C~a- c
Complexes.

ft s :noonant to loentrfy the purpose of grcuno-water sampling
oetora oecisions rvgaromg filtration, camr'ugation or otner

For an assessment of nobility, a., -c: a scales -.s: o«
consiaento. including susoenaedaarrcas a~.~; as acsc*D«*:s
'.or contamnarns. White not an susoenoec sceoes ~av ^acessarrv
De sufficiently mobile ortoxicto pose a naa^tn -SK a car servat.ve
approacn is proposed at this time until ~cre aefmicva cata ara
available. Contaminant transport moaeis <vnicn account tcr a-
aoditional aqueous mobile colloidal onasa nava oeen orooosac
ay Avogaoro and OeMarsily (1984) ana E-iie^c arc Bangss::n
(1988).

A pnncoe objective m a sampling effort for resting a geocnencai
speciaton moaei is to obtain estimates o* :-• tree iorvac.vit;as
of the major and trace elements of interest. S.nce tnera ara
relatively few easily performed analytical procedures tor naxmg
these eipenmental estimates, an alternative procedure s to
test the analytically determined dissolved concant.'ations wnn
model predictions including both free ana cc mow zed specie s.
More and more remedial investigations are utilizing sucn moaeis
to make predictions about contaminant oenavior eased on
dissolved concentrations. It is not tne ouroose or :nts reoort to
suggest now to perform these analytical aeter-r-ations. 31,: as
noted above, the use of a 0.45 mcron finer as tne operatiorai
definition of "dissolved" may be maooropnate. Analytical
techniques sucn as ion selective eieorooes. on axcnange ana
poisrograony may be more accurate. Research utilizing tnese
and otner techniques to correlate "dissoivea" witn filter size «
recommended.

tf one adopts (tie conservative approacn wrtn no firtration for
conta/nnant mooilty eetimauone, mcreaeed importance is oiacec
on proper wel construcoon, and purging and sampling procedures
to eliminate or minimize sources of sampling artifacts.

Source* of Sampling Artifacts vs. "real" Ground-
water Environment
The disturbance of me subsurface environment as a rasu.t :'
well construction and sampling procedures arasents sero.s
obstacles to tne interpretation of grouno-water cuauty -BSL. :s
Some degree ol disturbance of natural conaitions is mevitaoie
However, the impact of improper well construction and sampling
techniques can permanently bias the usefulness and integrity of
wells as sampling points. Several aspects of wen construction
and sampling procedures must be carefully considered to avoid
errors associated with the introduction of 'oreign cartcias ar-a
alteration of ambient subsurface conc^crs wnicr may artac
natural dissolved or suspenoed materais.



Well Construction

The oes.gn s-;iirg. arc construe : :' -"onitc':-; wens -ave
D«en oenti'.ec as pare.iany imccri -. steos m the collection ;r
•eoresertatve water c-emistry arc -ycrsiogic sata SeveT
•etere^ces "ave emgnasaed the —i-imizat:on of set- ••«
S'Stursarce arc t'e ^reduction of 'creigr matenais 'US£?A
3SWEP-53SC • •336.3arceiona.etai..'983.Barceior.aeui..
• 395 seca.se :• '"a sotentiai >moac sr water cremistrv T-e
PCRA ~9c-- ca. E"'c'rcement Guidance C/ocument (USEPA.
CSWEa-995C • -986) suggests mat tne wen must allow for
sutficert grc'.no-water'^ow tor samoung, minimize passage of
'or~avor —atenais n:c 're wen, a~c exhibit sufficient structural
.ntegry to sreven ccnacse ot tne intake structure it snouia oe
recognized, "owever. :nat the weil must first provide a
representative nyorauuc connection to tne geoiogc formation of
.merest, without :re assurance of this nydraunc integrity, the
water cnemisfv information cannot be interpreted m relation to
the dynamics at :ne now system or me transport of enemcai
constituents.

More specific guiaance is therefore necessary to maintain or
restore the natural nyaraunc conductivity ot the formation m me
vctnrry ot the screened portion of monnonng wells through the
dnlmg. construction and development procedures. The llenture
on water wen technology can oe moat neipf ui In this regard since
minimal disturbances of tne subsurface « a common goal m
maximizing ootn tne yield of water suopiy wells and the
representativeness ot water samples and nydrauic information
from monitonng weiia (Dnscoil. 1986).

To insure the long-term integrity of monnonng wells, partcularry
wttn respect to excluding foreign partcies and permitting the
passage of mcoie (i.e.. dissolved and suspended) contaminants,
specific items wrucn snouid be observed are:

1) if no alternative to the use of drilling muds orfhjlda exists.
these matenais must be removed from the wen bore and
adjacent formations by careful well development (Drteco*. 1986).
This guidance aiso aooues to the removal ot the low permeability
"sttn" whicn « caused by abrasion, oxtiation and invasive
muos wncn may seal tne weU bore from the screened interval
and bias m srtu oetermminatlons of hydraulic conductlvtty (Fauat
and Mercer. 1984. Moencn and Mawn. 1985: Faust and Mercer.
1985). Purrong rates ounng deveiopmani sncug be documented
and care snouid be taxen not to exceed these rates dunng
purging or sampling since further development and well damage
may aggravate suspended paniculate and turbidity problems
even m propeny oesqned weds. .

2} The emplacement of grouts and seals to isolate tne
screened >n:ervai must be carefully done. The use of trerm
pipes ana frequent cheating of me depth of emplacement of
ctay or cement grouts dunng well construction are ttrangiy
encouraged.

R e also imoonant to :a*e care to fotow manuf acturers gudeinea
on me nyoration of cement or expanding cement aa grouts or
seats Excess water aoofflon and graang ot cement componens
or maienajs due to free tal tnrougn standing water can permanency
carnage tne well's integrity (Evans and EBingson, 1988).

3) Casing ana screen materials must be selected to retain
their i meg my m tne subsurface environment (i.e.. avoid iron,

s:ee>:. -ir— z» iias •; *ii»r Sa~o «s a-c -5^9 - -a- sc -ea-
ooenirgs a'» ̂ o: -ec'.cea 3y Te ou-c-s r ::-:s :- s-cc.rs
or ay c:rroress,cr JSEPA. OSWE3-995; : - 356 , "-ess

car D« :r»c«e<3 oy 'toeat aeter- -avers :' - 5-.
ccrcur.rvity over tre usetui '• :• •-» *e

m arc 'eoiacement ot re wen sr:,c se carsoe-ec
or y s>griticar: :rarges r "ycra^.ic core.c ••••

areooserveo ET.:C waterleveueacings a~cs-ccer ;ra.";ss
r xraiflity :p D,"j!"g oenavior ;? mon::;-"5 <vens yz' '-
samon"? are warnrg signs o» DCSSiQie ioss :• -aterai r:eg-y

4) Wen cesigr 'unaamentais win -igarc :a '"e se'ec;:cr ;•
a 'liter oacx ana screen sae are among -» -cs: '"-scrar:
issues :n setammg "epresentative nyaraw:>c arc wate^ 2.a.'v
mtormaticn. The exclusion ot fines, aavs a-c s:r,s car 3«
acnievec oy selecting tne gram-sue oistrs'.vcr 'or :-e ' "e-
oaex By murtioiymg the 50-oereem retarec s.ze at •-• • -as:
formation sample Oy a factor of two (Onsco:1.. ' 986V Tre vr.er
pacx matenai snouia oe cieanea ana wasreci '-*• ot' -es •:
insure that extraneous contaminants or panc«s are remcveo
The wen screen stot openings snouid be cncsen to -stair 9C%
of tne filter pacx matenai attar eeveiocment. ir- natural sacxec
wells it may be advisable to select a screen siot size wner w,,:
retain at least 50% ot the finest mat en a! m the screenec
interval. Minimizing slot screen width nowever. often «acs::
greater time ana energy spent in weH development. The reeo I
to document wen development procedures cannot oe^
overempnasized.

Maintenance of the hydraulic performance of monnonng wens
and the connection of wetts to tne zones ot greatest hydraulic
conductivity, wnere contaminant transoort is most prooaow.
snouia taxe eouai importance to trie collection of representative
water quality aata.

Purging tnd Sampling
Water that remains in the weU easing between sampling penoas
la unrepresentative of water m tne formation oooosne tne
screened interval. It must be removed by purging or «oiatea
from tne collected sample by a packer arrangement pnor to the
coeecoon ot representative wawr sampiea. water wvei reaomgs
must be made carefully to avert the disturbance of fines or
preopttates wncn may enter or form in the weu aue to enemcai
reactions or merootal processes and accumulate on the interior
wails ot tne wed casing screen or at the bottom of me wen.
Similarly, it is important to purge the stagnant water at flow rates
below those used in development to avoid further development,
wed damage or the disturbance of accumulated corrosion or
reaction products m the wet. The use of certain sampling
devices, panicuiarty barters and aiM« arrangements, snouid be
discouraged in order to avoid the ontramment of suspenaea
matenais wncn are not representative ot mooite enemcai
constituents m the formation of interest

A note of caution should be voiced to encourage repetitive
sampmg ot momonng we* pnor to judging me reoreaenatrveneu
of determinations of nydrauicconductivity. water level readings
*nd water quality data. Tne effects of tne inevitable trauma'
due to onlHng. sealing and development of monitonng wens can
bias observations of water cnematry until the subsurface is
allowed to equilibrate tuff tcantty (Walter. 1983). Estimates of
tne time to achieve equilibration vary substantially, partcuiany
wnen anilmg fluids are used m highly permeable formations



3'cos:. '984 C~scc:! '3861; -cwever oeiccs 3? weens :o
saverai -ontrs ray oe necessary seto'e ever -a;or ,cr;c
::.-s:t-e'-:s :r ;rsura water eGL::.arate :c previous *v«is
Barcelona, ei a: . '988).

Recommendations for Sampling

- 58"erai. :."e :c-e ot rte'est "-us: De isoiateo. me sampie
3-rioec slow.* •: -:-.n;ze turpiaity a.ic sampie ecuecea n
s.c- -a--9r as :o a> .-):.-a:e C, ana CO, exchange war :ne
a:.TTcsonere. NO Oration :=r ,-ncone metais oetenrunation s
-eco--e-o«a ft me untiiterec vaiues exceed maximum
contaminant >evei concentrations tor g.'suno-water Quality,
aoc'uCiai analyses ano re-evaiuation ot samoung artrtacs are
'equirec. tt snouic De empnas.zec mat extreme differences
Detweer jnditarec ana C -5 mm 'iiiarea samoies ooes not
pocuoe me use ot jnfiiterec oata lor nsK assessment decisions.
Significant partcuiate mooiiity may oe occurring at sucn a site.
ana aaaitionai analyses with omer largertmers le.g. >0.45 mm)
-ay oe most aooroonate given tne current s.ze estimates for
upoer limits for mooiie parucies.

isolation of Sampling Zone
isolation of me samonng zone is necessary to minimize the
Purge voiume as wen as to minimize air contact. This is
especially imoor.ant since En/pH conamons ot tne formation
waters are notonousiy sensitive to aissorvea gases content
mtiataoie pacxers can oe useo to acnieve «oiation of tne
samonng zone.

Pumping for Sample Collection

ft « recommenced that a positive disolacement oumo can M
used. Other types of sampie coiieaion (e.g.. oaiiing) may cause
cisoiacement of non-mooue paneies or signif cantty alter ground
water chemistry leading to conoid formation (e.g.. vacuum
pumos). Surging must oe avoioea. ana a flow rate as cioee to
me actual grounc-waier flow rate should oe employed.
Acxnowwaging mat mis may oe imposstte or impractical in
some instances, a oumomg flow rate cased on tne linear
ground-water (low rate ana ooen screen area • proposed.
wnere

pumping flow rate -linear GW flow rate x 2 x screen m. x
weu radius, x 10

White an initial aooroximation. flow rates around 100 rrwmn
*ave oeen useo 10 sueoMetuUy sampie grouno-waters m a
Quiescent moce.

research s needed m this area, particularly with
•esoec to '.he aooroonateneea of this genenc equation. An
-expensive tiow-mrougn type ceil set-up utilizing mis approach
was oescnoeo oy Garsxe and Scflocx (1988).

W*t§r Constituents While

Monrtonng ot the Dumped ground water for dissolved oxygen,
temperature, conductivity and pH aids in the interpretation or
esiaonsnment of grouna-water oacxground quality. Gecnwend
ana co-worxers (personal communication) nave ooserveo that
r-roory oirnnsneo aramatcany after oroiongea ourrong. crangmg
simnany. attnougn possioiy more sic wiy, man other water quality

rs 9 ; . C,. ::.-ojc:viry:. An :-* a. «s:'-a:e :~r:sac
'crr:r-e of o.Tc.ng "ecessary :o cc:»c: wate'":~ a •; — a: ;-
s arc--c :wo :.~es :r« ;;,-ne reauirBc :o ge: 3:3:93. .a -as •-•
me apcve parameters.

Ho Filtrttton for Motile Friction Determination

T>os« samoies .ntencec :o indicate me moone suosrance cac
snouic .101 oe tiitereo. S:eos :o preserve meir.rtegrty s-c~ as
aciaif'Cat.on. snouic pe perrormec as socn as pcss.o.e

Filtration for Specific Geocfiemlcel Information

Any fittration for estimates of dissoivec suosurrace soecas
ioaas snouia De oertorrwa >n me fieid wim -c air cert a- arc
immeciate preservation and storage. In-me pressure 'i:-a:,c-
s oest with as smaii a filter pore size as praccaiiy possioie i a ; .
O.OS. C . 'O mcron). using a smaller pore s.n finer wni -»c-.'e
longer sampie collection time, increasing me neeo tor air exclu-
sion trom tne sampie (Laxen ana Cnanaier. :982: Hoim et at..
1988). Polyca/Mnate memorane-ryoe filters with uniform anc
snarp size cutoffs are recommended to minimize oarticte <oaa-
ing on the filter. AJthougn memorane fitters are more prone :o
dogging than fiber-type filters, the uniform pore size, ease of
cleaning, and minimization of adaorptive losses from tne samoie
tend to improve the precision ana accuracy in the analytical
data. The filter noioer snouia be ot material compatible with tne
metais of interest. Holders made of steei are suDiect :o
corrosion and may introduce non-formation metais to samoies.
Large diameter filter noioers (e.g.. > 47 mm) are recommence
to reduce ciocojng and pore size reduction and tor ease ot filter
pad replacement. The use of disoosaoie m-nne firters are
suggested tor convenience it of sufficient auanty Prewasnmg 3)
filters should be routinely performed. WorK oy Jay i' 9851 snows
that virtuaify all fitter* require prewasnmg to avoid samoie
contamination.

Quality assurance and quality control becomes increasingly
important when adopting tne aoove recommenaations. The use
of fwid oianKs ana standards forf»id samonng is essential. F'«id
pianKs ana rancaros enaote quantrtative correction tor otas due
to coueoion. storage ana transoort. Analysis of me filters
themselves and their paneuiate load is suggested as a cnecx on
mass oaiance and finration effects on sono/soiution separation
efficiency.
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APPENDIX B

ANALYTICAL RESULTS



METALS/WET CHEMISTRY DATA ASSESSMENT

PROJECT NO. g9MCll*V SITE NT/TARACORP SUPERFUNP SITE
LABORATORY
LAB PROJECT NO. - i' 3C w_____ REVIEWER
NO. OF SAMPLES/ REVIEWER'S NAME ~.*-. ;~ ^--
MATRIX _____i-3 • - • - . . . ^*-L->i COMPLETION DATE ? > ? . •* *

DATA ASSESSMENT SUMMARY ^
6." ' t ' 'ff (fC 1* K " **'-
ICP -A-A- Hg -6N- OTHER

1. HOLDING TIMES •/ / / ^ ___

2. BLANKS •/ !/ / ^ ___

3. CCV J * S ^ ___.

4. STANDARD MATRIX SPIKE __«/ "/ / (^ ___

5. MATRIX SPIKE V ^ «/

6. OTHER QC _^_ __*/_ */

1. OVERALL ASSESSMENT ^ O &

O = Data bad ao problems/or qualified due to minor problems.
M = Data qualified due to major problems.
Z *• Data unacceptable.
X = Problems, but do not affect data.

ACTION ITEMS:

COMMENTS: 0 $A.v.,-3. . -*. iSir^'l ^\- frf . r-.fi .-^u .<*..-> < . - . y u . - ( C < r - d



RT6K
March 18, 1993

Dave Pate
Woodward-Clyde Consultants
2318 Millpark Dr.
Maryland Heights, MO 63043

Dear Mr. Pate:

Subject: NL/Taracorp Superfund Site

Reference: 9303044 (132875-132891)

Enclosed please find a report of analytical results for seventeen
(17) samples received by ORTEK Environmental Laboratory March 9,
1993. The samples were analyzed in accordance to the Chain of
Custody form contained herewith. We experienced a minor anomaly-
during analysis, described in attachment 1. However, we do not
feel the enclosed results were compromised.

Should you have any questions regarding this report please feel
free to call me at 1-800-236-4067. Please have both reference
numbers listed above available when making inquiries regarding
this report.

rennrxer Pensoneau-Fazio
Project Manager

.John Burnett
/ Laboratory Manager

Enclosure

c: file
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E N V I R O N M E N T A L L A B O R A T O R Y

ATTACHMENT 1

A higher detection limit was given for the selenium analysis
of samples 132883-884 due to sample matrix problems
encountered.



INORGANIC CASE NARRATIVE FOR METALS ANALYSIS; 8DG WKW101

LAB NUMBER

132875

132876

132877

132878

132879

132880

132881

132882

132883

132884

132885

132886

132887

132888

132889

132890

132891

CHAIN OF CUSTODY I.D.

WMW112-10GGWB

WMW106-DOGGOOW

WMW107-SOGGOOW

WMW10992OGGOOW

WMW109-1OGGOOW

WMW103910GGOOW

WMW103910GGOOWM

WMW103910GGOWX

WMW108-DOGGOOW

WMW108-DOGGOWD

WMW104-10GGOOW

WMW104920GGOOW

WMW107-DOGGOOW

WMW111920GGOOW

WMW111920GGOWD

WMW110-10GGOOW

WMW101-10GGOOW

EPA NUMBER

132875

132876

132877

132878

132879

132880

132881

132882

132883

132884

132885

132886

132887

132888

132889

132890

132891

In order to generate the necessary forms for the requested
Q.C. data, this package was assigned the SDG name WMW101. The
software will not do any calculations without an SDG name. The
Q.C. data was produced from our Telecations INC. EFM90 software
program and was generated from the raw data. This was acceptable
according to Cynthia Pavelka of Woodward-Clyde Consultants in a
phone conservation with myself dated 03/10/93.

Higher less than values were reported for two samples for the
Selenium analysis. In both cases, the negative instrument readings
obtained exceeded the absolute value of our established method
detection limit (MDL) of 3.0 ug/L. The samples affected are 132883
and 132884 which are field duplicates of each other. In an attempt
to keep the less than value within the Woodward-Clyde reporting
limits of 5.0 ug/L, a times 1.5 dilution was analyzed. The results
were still outside the absolute value of our MDL. A times 2 and a
times 3 dilution were tried with similar results. The times five

OCCOui



dilution worked and was reported. In all dilutions as well as the
original reading, the negative instrument readings obtained were
less than the absolute value of 5.0 ug/L. Sample 132883 was
Ortek's internal Q.C. sample for the Selenium analysis. The
reported Selenium spike recovery of 68.3 % was done on the times
five dilution and is within our established control limits for
water matrices.

All analyses were performed using SW846 protocols even though
the forms indicate U.S. EPA - CLP. The forms can be interpreted as
follows:

Fora II (2A) is the Initial and Continuing Calibration verification
(ICV and CCVs). These forms contain the percent recoveries of all
the calibration data generated for all analytes during the
analysis. Also included is the true value, the found value, and
the method (M). The letter(s) "P" indicates ICP, "F" indicates AA-
GF, and CV is cold vapor (Hg) . They are paginated in chronological
order with each page containing a maximum of two CCVs.

Form II (2B) is the "CRDL Standard for AA and ICP". This form
contains data on a low level standard that is used to verify
linearity near our MDLs. This standard is analyzed for all SW846
protocols and has an internal control limit of 50-150 %. A true
value and what was found as well as the % recovery is listed.

Fora III (3) are the "Blanks" foras (ICB and CCBS) . This form
contains the values for all of the initial and continuing
calibration blank data (ICB and CCBs) as well as the digested
preparation blank value. The values reported are our MDLs and "U"
denotes not detected. The method (M) is listed and are the same as
mentioned above in Fora II (2A) . The forms are paginated in
chronological order and each form contains a maximum of three CCBs.
Note: ICB and all CCB data were within three standard deviations of
the mean blank value and these limits are updated three times a
year using 20 previously generated data points.

Fora IV (4) is the ICP Interference Check Sample fora. This form
contains a true value for solution AB, a found value, and the %
recoveries. The limits are 80-120 I. These samples are analyzed
to prove that the interelement correction factors as well as the
background points for the 61E ICP are adequate for the SW846 Method
6010 analysis.

Fora v (5A) are the Spike Sample Recovery foras. These forms
contains the spiked sample result, the sample result, the amount of
spike added, the % recovery, units, and the method. The sample
that was spiked is in the box at the upper right of the form. Each
form has comments that pertain to that form. All spiked sample are
within control limits.



Form VI (6) are the Duplicates forma. These forms contain the
original sample value, the duplicate sample value, units, relative
percent difference (RPD) and method (M) . The sample that was
duplicated is in the box at the upper right of the form. All
samples that were duplicated were not detected ("U"), therefore do
not contain a RPD value due to the limitations of our software.
The RPD would be 0.0 % difference for all analytes indicating that
all duplicates were in control limits. Field duplicates were not
calculated as instructed by Cynthia Pavelka.

Form VII (7) ara tha Laboratory Control Sample forms. These forms
contain the true and found values as well as the % recoveries on
the blank spike/blank spike duplicate (BS/BSD) that we analyze for
all SW846 protocols. The control limits are 80-120 %.

Form IX (9) is tha ICP Serial Dilution form. Since all values were
not detected ("U"), there is no calculated % difference due to the I
limitations of our software. The % difference would be 0.0 % for
all analytes.

Hold Times. The hold times for all analytes except Hg is 180 days.*
Hg has a hold time of 28 days. All sample were digested and
analyzed within 8 days of receipt.

Phil Scott
Metals Supervisor

occooa
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- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044
Our Lab # : 132875
Your Sample ID: WMW112-1OGGWB
Sample Matrix : GRNDWATER

Report Date: 03/17/93

Date/Time/By:
Location :

COLLECTION INFORMATION
03/04/93 10:05 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132875 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0
< 2.0
< 3.0
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/53
03/11/93
03/12/93
03/11/93
03/16/93
03/16/93
03/16/93
03/16/92
03/16/93
03/16/93
03/16/93
03/15/93

Signed_

Signed

Date lfo/93

Date
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- SAMPLE ANALYSIS REPORT -

WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID :
Our Lab # :
Your Sample ID:
Sample Matrix :

9303044
132876
WMW106-DOGGOOW
GRNDWATER

Report Date: 03/17/93

Date/Time/By:
Location :

COLLECTION INFORMATION
03/04/93 13:25 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132876 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0
< 2.0

9.8
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12,
03/11/.-
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/53
03/16/93
03/16/93

Signed_

Signed_

Date J//7/7?/ r TJ-T-

Date

(> (
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- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044
Our Lab # : 132877
Your Sample ID: WMW107-SOGGOOW
Sample Matrix : GRNDWATER

Report Date: 03/17/93

Date/Time/By:
Location :

COLLECTION INFORMATION
03/04/93 15:30 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132877 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
26
87

< 3.0
< . 2 . 0
< 9.0

1.9
< 5.0

61
66
92

< 60
180

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12/93
03/11/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16,95

Signed

Signed

Date J//7/93

Date
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- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID
Our Lab #
Your Sample ID
Sample Matrix

Date/Time/By:
Location :

9303044
132878
WMW109920GGOOW
GRNDWATER

Report Date: 03/17/93

COLLECTION INFORMATION
03/0-5/93 09:35 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132878 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0
< 2.0
< 3.0
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
C3/11/93
03/12 '• -
03/11,
03/16/93
03/16/93
03/16/93
03/16/9
03/16/9
03/16/9
03/16/9
03/16/9

Signed_

Signed_

Date -S/rl/13

Date
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- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID :
Our Lab # :
Your Sample ID:
Sample Matrix :

Date/Time/By:
Location :

9303044
132879
WMW109-10GGOOW
GRNDWATER

Report Date: 03/17/93

COLLECTION INFORMATION
03/05/93 10:15 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132879 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0
< 2.0
< 3.0
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12/93
03/11/93
03/16/92
03/16/93
03/16/93
03/16/93
03/16/93
03/16/92
03/16/92
03/16/92

Signed_

Signed

Date

Date



RTGK
ENVIRONMENTAL LABORATORY

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044
Our Lab # : 132880
Your Sample ID: WMW103910GGOOW
Sample Matrix : GRNDWATER

Report Date: 03/17/93

Date/Time/By:
Location :

COLLECTION INFORMATION
03/05/93 11:00 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132880 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0
< 2.0
< 3.0
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis.
Date

03/12/92
03/15/93
03/11/93
03/12 ^
03/11, ,
03/16/92
03/16/93
03/16/93
03/16/93
03/16/93
03/16/92
03/16/92
03/16, ? 2

Signed_

Signed_

Date J/7/?3

Date
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E N V I R O N M E N T A L LABORATORY

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID
Our Lab #
Your S'ample ID
Sample Matrix

Date/Time/By:
Location :

9303044
132881
WMW103910GGOWM
GRNDWATER

Report Date: 03/17/93

COLLECTION INFORMATION
03/05/93 11:05 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132881 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

3.1
41
21
26
46
46
48
48
180
240
470
510
470

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12/93
03/11/92
03/16/93
03/16/93
03/16/93
03/16/93
03/16/9:
03/16/93
03/16/92
03/16/92

Signed_

Signed_

Date

Date
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- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 53043

Attn: DAVE PATE

Batch ID :
Our Lab # :
Your Sample ID:
Sample Matrix :

9303044
132882
WMW103910GGOWX
GRNDWATER

Report Date: 03/17/93

Date/Time/By:
Location :

COLLECTION INFORMATION
03/05/93 11:07 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132882 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

3.1
41
21
26
46
45
48
49
190
240
470
510
480

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12
03/11, .
03/16/92
03/16/92
03/16/92
03/16/92
03/16/93
03/16/92
03/16/92
03/16/92

Signed_

Signed_

Date 3//J/73

Date
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- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044
Our Lab # : 132883
Your Sample ID: WMW108-DOGGOOW
Sample Matrix : GRNDWATER

COLLECTION INFORMATION
Date/Time/By: '03/05/93 13:25 WR/EP
Location : NL/TARACORP SUPERFUNDSITE

Report Date: 03/17/93

Lab# test

132883 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0

4.3
< 15 *

28
< 9.0
< 0.6

1900
22

< 14
170

< 60
7600

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12/93
03/11/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93

* - HIGHER DETECTION LIMIT DUE TO SAMPLE MATRIX PROBLEMS.

Signed_

Signed

Date

Date



©RT€K
ENVIRONMENTAL LABORATORY FAX •» 14-44H.4llr,"

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID :
Our Lab # :
Your Sample ID:
Sample Matrix :

Date/Tine/By:
Location :

9303044
132884
WMW108-DOGGOWD
GRNDWATER

Report Date: 03/17/93

COLLECTION INFORMATION
03/05/93 13:30 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132884 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0

3.8
< 15 *

29
< 9.0
< 0.6

1900
29

< 14
180

< 60
7700

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/ll/r"
03/12/
03/11/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93

* - HIGHER DETECTION LIMIT DUE TO SAMPLE MATRIX PROBLEMS.

Signed

Signed

Date

Date



©RT€K
ESVIROSMEMAL LABORATORY

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044
Our Lab # : 132885
Your Sample ID: WTCW104-10GGOOW
Sample Matrix : GRNDWATER

Report Date: 03/17/93

Date/Time/By:
Location :

COLLECTION INFORMATION
03/05/93 14:05 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132885 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
4.6
13

< 3.0
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/92
03/15/92
03/11/92
03/12/92
03/11/92
03/16/93
03/16/92
03/16/92
03/16/92
03/ 16/92
03/15 92
0 3 / 1 6 •' 5 2
0 3 / 1 5 ' 9 2

Signed_

Signed_

Date

Date



©RT€K
ESVIROSMESTAl LABORATORY F AX i :.l-.l>-ih.4Mn"

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID :
Our Lab # :
Your Sample ID:
Sample Matrix :

9303044
132886
WMW104920GGOOW
GRNDWATER

Report Date: 03/17/93

Date/Time/By:
Location :

COLLECTION INFORMATION
03/05/93 15:05 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132886 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0

43
< 3.0
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12
03/11/
03/16/93
03/16/93
03/16/93
03/16/93
03/16/92
03/16/92
03/16/53
03/16/93

Signed_

Signed_

Date

Date



RTGK
E^VIROSMESTAL LABORATORY

S4M7-MK.--

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID
Our Lab #
Your Sample ID
Sample Matrix

9303044
132837
WMW107-DOGGOOW
GRNDWATER

Report Date: 03/17/93

Date/Time/By:
Location :

COLLECTION INFORMATION
03/08/93 09:40 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132887 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
24
67

< 3.0
< 2.0
< 9.0

0.6
< 5.0

78
27
45

< 60
91

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12/93
03/11/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/53
03/16,93
03/1693

Signed_

Signed_

Date J/7/?J

Date



©RT6K
ESV1ROSMEMAL LABORATORY f \ \

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID
Our Lab #
Your Sample ID
Sample Matrix

Date/Time/By:
Location :

9303044
132888
WMW11192OGGOOW
GRNDWATER

Report Date: 03/17/93

' COLLECTION INFORMATION
03/08/93 10:27 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132888 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0
< 2.0
< 3.0
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11' ~
03/12,
03/11/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/92

Signed_

Signed

Date J//7/V?

Date



©RT€K
ENVIRONMENTAL LABORATORY

-i 1 4-4UM.

FAX a;j-4«H.

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044
Our Lab # : 132889
Your Sample ID: WMW111920GGOWD
Sample Matrix : GRNDWATER

COLLECTION INFORMATION
Date/Time/By: 03/08/93 10:30 WR/EP
Location : NL/TARACORP SUPERFUNDSITE

Report Date: 03/17/93

Lab# test

132889 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0
< 2.0
< 3.0
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12/93
03/11/93
03/16/93
03/16/93
03/16/93
03/16/92
03/16/92
03/16/92
03/16/92
03/16/92

Signed_

Signed

Date

Date

OCCOIS



©RT€K
ESVIRONMESTAL LABORATORY MX 4U-4«H-4n

Cm toy. Wl MM7-KB-

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID :
Our Lab # :
Your Sample ID:
Sample Matrix :

9303044
132890
WMW110-10GGOOW
GRNDWATER

Report Date: 03/17/93

COLLECTION INFORMATION
Date/Time/By: 03/08/93 11:10 WR/EP
Location : NL/TARACORP SUPERFUNDSITE

Lab* test

132890 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
< 3.0
< 2.0
< 3.0
< 2.0
< 9.0
< 0.6
< 5.0
< 13
< 14
< 23
< 60
< 20

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Dace

03/12/93
03/15/93
03/11/93
03/12
03/11,
03/16/93
03/16/93
03/16/92
03/16/93
03/16/9
03/16, 9
03/16/9
03/16/9

Signed_

Signed_

Date J//7/73

Date



©RTeK
E N V I R O N M E N T A L L A B O R A T O R Y

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID
Our Lab #
Your Sample ID
Sample Matrix

9303044
132891
WMW101-10GGOOW
GRNDWATER

Report Date: 03/17/93

Date/Time/By:
Location :

COLLECTION INFORMATION
03/08/93 11:50 WR/EP
NL/TARACORP SUPERFUNDSITE

Lab# test

132891 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

Result

< 0.2
460
27

< 3.0
< 2.0
< 9.0

0.6
< 5.0

77
39
77

< 60
110

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12/92
03/11/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93
03/16/93

Signed_

Signed_

Date_

Date



U.S. EPA - CLP

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: ORTEK

Lab Code: ORTEK Case No.: WWC01

Initial Calibration Source: IV

Continuing Calibration Source: SPEX

Contract:

SAS No.: SDG No.: WMW101

Concentration Units: ug/L
i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium

I Selenium
; Silver
; Sodium
Thallium

1 Vanadium
Zinc
Cyanide

Initial Calibration
True Found %R(1)

1000.0
40.0

50.0
1000.0

1000.0

1000.0

40.0

4.0
1000.0

40.0
1000.0

40.0

1000.0

1035.61
42.30

50.59
952.88

957.55

974.53

41.50

3.88
985.46

43.00
1029.58

40.40

971.97

103.6
105.8

101.2
95.3

95.8

97.5

103.8

97.0
98.5

107.5
103.0

101.0

97.2

Continuing Calibration
True Found %R(1) Found %R(1)

5000.0
50.0

50.0
1000.0

1000.0

1000.0

30.0

3.0
1000.0

50.0
250.0

30.0

1000.0

4988.93
51.60

49.42
962.95

979.21

988.52

31.30

3.06
981.27

51.50
245.95

30.40

980.02

99.8
103.2

98.8
96.3

97.9

98.9

104.3

102.0
98.1

103.0
98.4

101.3

98.0

5026.59
51.00

49.95
967.94

981.91

993.33

30.50

3.05
993.64

52.40
247.96

32.40

981.36

*

100.5
102.0

99.9
96.8

98.2

99.3

101.7

101.7
99.4

104.8
99.2

108.0

98.1

1

M

P
F

P
P

P

P

F

CV
P

F
P

F
1

P !

(1) . Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

FORM II (PART 1) - IN 3/90

OOJ0..1



U.S. EPA - CLP

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: ORTEK

Lab Code: ORTEK Case No.: WWC01

Initial Calibration Source: IV

Continuing Calibration Source: SPEX

Contract:

SAS No.: SDG No.: WMW101

Concentration Units: ug/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
ianganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Initial Calibration
True Found %R(1)

-

————

————

=

Continuing Calibration
True Found %R(1) Found %R(1)

5000.0
50.0

50.0
1000.0

1000.0

1000.0

30.0

3.0
1000.0

50.0
250.0

30.0

1000.0

4936.98
52.50

48.85
977.43

975.38

945.23

30.90

3.05
987.06

52.00
243.45

32.20

980.55

98.7
105.0

97.7
97.7

97.5

94.5

103.0

101.7
98.7

104.0
97.4

107.3

98.1

4945.76
52.00

49.08
980.89

980.53

949.82

30.90

3.03
1005.71

52.20
245.25

32.10

985.05

«.

98.9
104.0

98.2
98.1

98.1

95.0

103.0

101.0
100.6

104.4
98.1

107.0

98.5

M

P
F

P
P

P

P~

F

CV
P

F
P

F

P

(i; Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

FORM II (PART 1) - IN 3/90



U.S. EPA - CLP

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: ORTEK

Lab Code: ORTEK Case No.: WWC01

Initial Calibration Source: IV

Continuing Calibration Source: SPEX

Contract:

SAS No.: SDG No.: WMW1C1

Concentration Units: ug/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Initial Calibration
True Found %R(1)

0.0

— — —

————

————

Continuing Calibration
True Found %R(1) Found %R(1)

50.0

50.0

0.0

49.90

49.90

99.8

99.8 50.00

-

100.0

M

F

F

(1) . Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

FORM II (PART 1) - IN 3/90



U.S. EPA - CLP

2B
CRDL STANDARD FOR AA AND K

lab Name: CRTEK

lab Code: ORTEK Case No.: WWC01

AA CRDL Standard Source: BAKER

ICP CRDL Standard Source: IV

Contract:

SAS No.: SDG No.: XMW101

Concentration Units: ug/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
lagnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
I inc

CRDL St

True

5.0

5.0

0.2

5.0

5.0

:andard foi

Found

6.00

4.40

0.26

4.60

4.80

• AA

%R

120.0

88.0

130.0

92.0

96.0

True

120.0

10.0
10.0

20.0

50.0

80.0

20.0

40. 0

CRDL Star
Initial

Found

126.72

10.02
10.68

20.07

50.07

83.34

20.31

41.37

idard 1

%R

105.6

100.2
106.8

100.4

100.1

104.2

101.6

103.4

'.or ICP
Fina]

Found

130.58

9.93
11.34

19.67

47.88

84.12

21. 19

40.86

%R

108.8

99.3
113.4

98.4

95.8

105.2

106.0

102.:

FORM II (PART 2) - IN 3/90



U.S. EPA - CLP

BLANKS

Lab Name: ORTEK Contract:

Lab Code: CRTEK Case No.: WWC01 SAS No.:

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L

SDG No.: WMW101

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Initial
Calib.
Blank
(ug/L) C

60.0
3.0

0.6
5.0

13.0

14.0

2.0

0.2
23.0

3.0
9.0

2.0

20.0

|

U
U

u
u
y
u
u
-
u
u
u
u
y
y

Continuing Calibration
Blank (ug/L)

1 C 2 C 3 C

60.0
3.0

0.6
5.0

13.0

14.0

2.0

0.2
23.0

3.0
9.0

2.0

20.0

U
U

U
y
u
u
u

u
y
u
y
u
y

60.0
3.0

0.6
5.0

13.0

14.0

2.0

0.2
23.0

3.0
9.0

2.0

20.0

U
U

U
y
u
u
y

u
u
u
u
y
u
—

60.0
3.0

0.6
5.0

13.0

14.0

2.0

0.2
23.0

3.0
9.0

2.0

20.0

U
y
u
y
u
u
u

u
y
u
y
u
y

Prepa-
ration
Blank C

60.000
3.000

0.600
5.000

13.000

14.000

2.000

0.200
23.000

3.000
9.000

2.000

20.000

U
y
u
u
y
u
y

u
y
u
y
u
y

M |
i

P
F

P
P

P

P

F

CV
P

F
P

F

P

FORM III - IN 3/90



U.S. EPA - CLP

BLANKS

Lab Name: ORTEK Contract:

Lab Code: ORTEK Case No.: WWC01 SAS No.:

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L

SDG No.: WMW101

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Initial
Calib.
Blank
(ug/L) C

-

-

—

—

—

Continuing Calibration
Blank (ug/L)

1 C 2 C 3 C

60.0
3.0

0.6
5.0

13.0

14.0

2.0

0.2
23.0

3.0
9.0

2.0

20.0

U
y
U
y
u
y
y

U
y
u
y
y
y

3.0

3.0

U

—

U

-

3.0

—

—

—

—

U
-

Prepa-
ration
Blank C

-

-

—

-

M I

P
F

P
P

P

P

F

CV
P

F
P

F

P

FORM III - IN 3/90



U.S. EPA - CLP

ICP INTERFERENCE CHECK SAMPLE

Lab Name: ORTEK

Lab Code: ORTEK

ICP ID Number: 61E

Case No.: WWC01

Contract:

SAS No.:

ICS Source: SPEX

SDG No.: WWW101

Concentration Units: ug/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromiu
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver

True
Sol. Sol.
A AB

Sodium
Thallium
Vanadium
Zinc

600

6
50

150

150

250

100

200

Initial Found
Sol. Sol.

A AB %R

-13

0
10

0

12

-6

-1

23

574.7

5.6
52.4

131.2

161.6

209.0

85.4

201.6

95.8

93.3
104.8

87.5

107.7

————

83.6

85.4

100.8

Final Found
Sol. Sol.

A AB %R

-8

0
5

-1

11

-7

-1

23

560.4

5.3
51.9

130.5

154.7

223.5

84.9

204.8

93.4

88.3
103.8

87.0

103.1

89.4

84.9

102.4

FORM IV - IN 3/90

OctOi.7



U.S. EPA - CLP

Lab Nane: ORTEK

Lab Code: ORTEK

5A
SPIKE SAMPLE RECOVERY

Contract:

Case No.: WWC01 SAS No.:

Matrix (soil/water): WATER
% Solids for Sample: 0.0

EPA SAMPLE NO.

132876S

SDG No.: WMW101

Level (low./med): LOW

Concentration Units (ug/L or rag/kg dry weight): UG/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit
%R

75-125

75-125
75-125

75-125

75-125

75-125

75-125

75-125

Spiked Sample
Result (SSR)

495.6646

48.2765
47.7471

184.1442

238.5042

486.9109

45.8405

472.2907

C
Sample

Result (SR)

60.0000

0.6000
5.0000

13.0000

14.0000

23.0000

9.0000

20.0000

C

u

u
u
u
u

u

u

u

Spike
Added (SA)

500.00

50.00
50.00

200.00

250.00

500.00

50.00

500.00

%R

99.1

96.6
95.5

92.1

95.4

97.4

91.7

94.5

Q M

NR
P
NR
NR
P
P
NR
P
NR
P
NR
NR
NR
NR
NR
P
NR
NR
P
NR
NR
NR
P
NR

."omments:
Ortek internal laboratory Q.C. spike sample for SW846 Method 6010.
Control limit of 75-125 * recovery is correct.
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U.S. EPA - CLP

Lab Name: ORTEK

Lab Code: ORTEK

5A
SPIKE SAMPLE RECOVERY

Contract:

Case No.: WWC01 SAS No.:

EPA SAMPLE NO.

132878S

Matrix (soil/water): WATER
% Solids for Sample: 0.0

SDG No.: WMW101

Level (low/med): LOW

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit
%R

75-125

75-125

Spiked Sample
Result (SSR)

20.4000

45.9000

C
Sample

Result (SR)

2.0000

2.0000

C

u

u

Spike
Added (SA)

20.00

40.00

%R

102.0

114.8

Q

*•

M(
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
F
NR
NR
NR
NR
NR
NR
NR
NR
F
NR
NR
NR

Jomments:
Ortek internal laboratory Q.C. spike sample for SW846 Method 3020.
Disregard the 75-125 % control limit. This is the limit for CLP
protocols. Control limits are established by Shewhart control
charting and are updated every twenty points.

FORM V (PART 1) - IN 3/90



U.S. EPA - CLP

Lab Name: ORTEK

Lab Code: ORTEK

5A
SPIKE SAMPLE RECOVERY

Contract:

Case No.: WWC01 SAS No.:

Matrix (soil/water) : WATER
% Solids for Sample: 0.0

EPA SAMPLE MO.

132883S

SDG No.: WMW101

Level (low/med): LOW

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

\luminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt .
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit
%R

75-125

75-125

Spiked Sample
Result (SSR)

34.6000

20.5000

C

B

Sample
Result (SR)

3.0000

15.0000

C

u

u

Spike
Added (SA)

40.00

30.00

%R

86.5

68.3

Q

N

M

NR
NR
F
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
F
NR
NR
NR
NR
NR
NR

Comments:
Ortek internal laboratory Q.C. spike sample for SW846 Method 7060 and
7740 for Arsenic and Selenium respectively. Disregard the 75-125 %
control limit as well as the 'N1 flag for Selenium. The flag denotes
a control failure for 75-125 % limits. See case narrative.

FORM V (PART 1) - IN 3/90



U.S. EPA - CLP

Lab Name: ORTEK

Lab Code: ORTEK

5A
SPIKE SAMPLE RECOVERY

Contract:

Case No.: WWC01 SAS No.:

EPA SAMPLE NO.

132886S

Matrix (soil/water): WATER
% Solids for Sample: 0.0

SDG No.: WMW101

Level (low/med): LOW

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit
%R

75-125

Spiked Sample
Result (SSR)

3.0360

C
Sample

Result (SR)

0.2000

C

U

Spike
Added (SA)

3.00

%R

101.2

Q M(NR"
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
CV
NR
NR
NR
NR
NR
NR
NR
NR
NR

.omments:
Ortek internal laboratory Q.C. spike sample for SW846 Method 7470.
Disregard the 75-125 % control limit. This is the limit for CLP
protocols. Control limits are established by Shewhart control
charting and are updated every twenty points.

FORM V (PART 1) - IN 3/90
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U.S. EPA - CLP

Lab Name: ORTEK

Lab Code: ORTEK

5A
SPIKE SAMPLE RECOVERY

Contract:

Case No.: WWC01 SAS No.:

Matrix (soil/water): WATER
% Solids for Sample: 0.0

EPA SAMPLE NO.

132881S

SDG No.: WMW101

Level (low/med): LOW

Concentration Units (ug/L or rag/kg dry weight): UG/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit
%R

75-125
75-125

75-125
75-125

75-125

75-125

75-125

75-125
75-125

75-125
75-125

75-125

75-125

Spiked Sample
Result (SSR)

509.0948
41.1000

48.0364
47.5434

.
183.9552

239.0660

20.7000

3.0830
472.3457

26.2000
46.0158

46.3000

472.6805

C
Sample

Result (SR)

60.0000
3.0000

0.6000
5.0000

13.0000

14.0000

2.0000

0.2000
23.0000

3.0000
9.0000

2.0000

20.0000

C

U
U

U
U

U

U

U

U
U

U
U

U

U

Spike
Added (SA)

500.00
40.00

50.00
50.00

200.00

250.00

20.00

3.00
500.00

30.00
50.00

40.00

500.00

%R

101.8
102.8

96.1.
95.1

92.0

95.6

103.5

102.8
94.5

87.3
92.0

115.8

94.5

Q M

NR
P
F
NR
P
P
NR
P
NR
P
NR
F
NR
NR
CV
P
NR
F
P
NR
F
NR
P
NR

.omments:
Woodward-Clyde Consultants designated matrix spike. Spike recoveries
calculated on sample concentrations obtained in sample 132880.
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U.S. EPA - CLP

Lab Name: ORTEK

Lab Code: ORTEK

5A
SPIKE SAMPLE RECOVERY

Contract:

Case No.: WWC01 SAS No.:

Matrix (soil/water): WATER
% Solids for Sample: 0.0

EPA SAMPLE NO.

132882S ;

SDG No.: WMW101

Level (low/med): LOW

Concentration Units (ug/L or rag/kg dry weight): UG/L

Analyte

Aluminum
Antimony^
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit
%R

75-125
75-125.

75-125
75-125

75-125

75-125

75-125

75-125
75-125

75-125
75-125

75-125

75-125

Spiked Sample
Result (SSR)

506.2000
41.3000

48.3984
48.5630

185.2097

239.0756

20.6000

3.0610
473.3622

25.9000
44.6811

45.7000

476.3372

C
Sample

Result (SR)

60.0000
3.0000

0.6000
5.0000

13.0000

14.0000

2.0000

0.2000
23.0000

3.0000
9.0000

2.0000

20.0000

C

U
U

U
U

U

U

U

U
U

U
U

U

U

Spike
Added (SA)

500.00
40.00

50.00
50.00

200.00

250.00

20.00

3.00
500.00

30.00
50.00

40.00

500.00

%R

101.2
103.2

96.8-^
97.1

92.6

95.6

103.0

102.0
94.7

86.3
89.4

114.2

95.3

Q

_

M

**
P 1
F
NR
P
P
NR
P
NR
P
NR
F
NR
NR
CV
P
NP
F
P
NR
F
NR
P
NR

Jomments:
Woodward-Clyde Consultants designated matrix spike duplicate. Spike
recoveries calculated on sample concentrations obtained in sample
132880.

FORM V (PART 1) - IN 3/90



U.S. EPA - CLP

DUPLICATES
EPA SAMPLE NO.

132876D
Lab Name: ORTEK Contract:

Lab Code: ORTEK Case No.: WWC01 SAS No.: SDG No.: WMW101

Matrix (soil/water): WATER Level (low/med): LOW

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or nig/kg dry weight) : UG/L

Analyte

Aluminum
Antimony^
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit

10.0

Sample (S)

60.0000

0.6000
5.0000

13.0000

14.0000

23.0000

9.0000

20.0000

c

u

u
u
u
u

u

u

u

Duplicate (D)

60.0000

0.6000
5.0000

13.0000

14.0000

23.0000

9.0000

20.0000

C

U

u
u
u
u

u

u

u

RPD °M :

p
F

P
P

P

P

F

CV
P

F
P

F

P

FORM VI - IN 3/90
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U.S. EPA - CLP

DUPLICATES

Lab Name: ORTEK

Lab Code: ORTEK

EPA SAMPLE NO.

132878D
Contract:

Case No.: WWC01 SAS No.: SDG No.: WMW101

Matrix (soil/water): WATER Level (low/med): LOW

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or rag/kg dry weight): UG/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium -
Cobalt
Copper
Iron
Lead
Magnesium
Manqanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit Sample (S)

2.0000

2.0000

c

u

u

Duplicate (D)

2.0000

2.0000

C

U

U

RPD Q

•

M

P
F

P
P

P

P

F

CV
P

F
P

F

p

FORM VI - IN 3/90
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U.S. EPA - CLP

DUPLICATES
EPA SAMPLE NO.

132883D
Lab Name: ORTEK Contract:

Lab Code: ORTEK Case No.: WWC01 SAS No.: SDG No.: WMW101

Matrix (soil/water): WATER ' Level (low/med): LOW

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit Sample (S)

3.0000

15.0000

c

u

u

Duplicate (D)

3.0000

15.0000

C

u

u

RPD Q

_

M

P
F
-
P
P

P

P

F

CV
P

F
P

F

P

FORM VI - IN 3/90



U.S. EPA - CLP

DUPLICATES
EPA SAMPLE NO.

132886D
Lab Name: ORTEK Contract: j__________

Lab Code: ORTEK Case No.: WWC01 SAS No.: SDG No.: WMW101

Matrix (soil/water): WATER Level (low/med): LOW

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit Sample (S)

0.2000

C

u

Duplicate (D)

0.2000

C

U

RPD Q

1

M

P
F

P
P

P

P

F

CV
P

F
P

F

P

FORM VI - IN 3/90



U.S. EPA - CLP

LABORATORY CONTROL SAMPLE

Lab Name: ORTEK

Lab Code: ORTEK

Solid LCS Source: IV

Aqueous LCS Source: IV

Case No.: WWC01

Contract:

SAS No.: SDG No.: WMW101

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
^nganese
ercury

Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Aqueous (ug/L)
True Found %R

500.0
40.0

50.0
50.0

200.0

250.0

20.0

3.0
500.0

30.0
50.0

40.0

500.0

507.27
42.10

50.33
50.21

196.62

250.35

21.50

3.03
510.16

31.20
49.94

40.60

487.32

101.5
105.2

100.7
100.4

98.3

100.1

107.5

101.0
102.0

104.0
99.9

101.5

97.5

Solid (mg/kg)
True Found C Limits %R

1 ————

FORM VII - IN 3/90
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U.S. EPA - CLP

LABORATORY CONTROL SAMPLE

Lab Name: ORTEK

Lab Code: ORTEK

Solid LCS Source: IV

Aqueous LCS Source: IV

Case No.: WWC01

Contract:

SAS No.: SDG No.: WMW101

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver

' Sodium
Thallium
Vanadium
Zinc
Cyanide

Aqueous (ug/L)
True Found %R

500.0
40.0

50.0
50.0

200.0

250.0

20.0

3.0
500.0

30.0
50.0

40.0

500.0

514.01
43.20

49.66
48.52

196.22

249.48

22.50

3.03
509.08

31.40
49.71

39.70

488.73

102.8
108.0

99.3
97.0

98.1

99.8

112.5

101.0
101.8

104.7
99.4

99.2

97.7

Solid (mg/kg)
True Found C Limits %R

•

FORM VII - IN 3/90



U.S. EPA - CLP

ICP SERIAL DILUTIONS

Lab Name: ORTEK Contract:

Lab Code: ORTEK Case No.: WWC01 SAS No.:

Matrix (soil/water): WATER

Concentration Units: ug/L

EPA SAMPLE NO.

132876L i

SDG No.: WMW101

Level (low/med): LOW

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
-Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Initial Sample
Result (I)

60.00

0.60
5.00

13.00

14.00

23.00

9.00

20.00

c

u

u
u
u
u

u

u

u

Serial
Dilution

Result (S)

300.00

3.00
25.00

65.00

70.00

115.00

45.00

100.00

C

U

u
u
u
u

u

u

u

%
Differ-
ence Q M

P
F

P
P

P

P

F

CV
P

F
P

F

P

FORM IX - IN 3/90
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